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sloping downstream face, frequently stepped, in order to drop the water without great disturbance. Between these extremes many shapes of section have been adopted, some having both upstream and downstream faces sloping or stepped as in Fig. 4.
4. The Beaver Type. Another type of timber dam, which is used infrequently and only for low heads, is the beaver-type dam. Round timbers are used for the bents as in Fig. 3. The upstream slope of such a dam should not be steeper than
Headwater^
FIG. 3.   Beaver type of timber dam.
1 on 2. The butts of the timbers all point downstream. Between the butts are placed spacer logs, which are drift-pinned to the other logs. Also, the tips of the timbers pointing upstream are drift-pinned together and the bottom timbers are fastened to the foundation with anchor bolts, if possible. There is usually a plank deck. Sometimes a mat of brush or the branches of the trees are used to take the place of the plank deck.
5. Stability of Timber Dams. The theory of design of masonry dams, given in Chapters 7 and 8, is also applicable to all types of timber dams. While uplift is not present in any type of timber dam, the submerged weight should be used below the elevation of tailwater. The effective weight of submerged rock fill is
wa = (w - 62.5) (1 - p)                                     [1]
where w is the weight of 1 cu ft of solid stone in air and p is the percentage of voids in the fill. It must be remembered that the percentage of voids in the stone fill, in the small spaces between the layers of timber in the crib work, may be very-large, depending upon the care with which the fill is placed and the relative size of the timbers and the large stones. The buoyancy of the timber depends, of course, on the kind of timber used. Frequently as much as 25 per cent of the entire volume of a rock-filled crib dam is composed of timber.
On account of the relative lightness of timber dams, the dimensions necessary to prevent sliding are almost always sufficient to prevent overturning. For stability against sliding, the effective weight of a rock-filled crib dam on a rock foundation, including the vertical water pressure on the upstream face, ranges from 2.5 times the horizontal pressure of the water, for unimportant, temporary structures on rough foundations, to 4 times the horizontal pressure, for important dams on smooth foundations.
The stability of A-frame and beaver dams, which have no rock fill to prevent sliding, depends almost entirely upon the strength of the pins which fasten the